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[57) ABSTRACT

The invention is a process for reacting methylnitramine
with formaidehyde in a halogenated solvent and react-
ing the methylnitramine with formaldehyde in the pres-
ence of a strong sulfuric acid catalyst at certain specific
temperatures to yield a final product having a yield rate
of 70% or greater dimethylmethylenedinitraamine.
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the end product DMMD and protect the DMMD from
the catalytic action of sulfuric acid or any other of the
reactants or catalyst present.
It is one further object of the invention to utilize

BACKGROUND OF THE INVENTION 5 certain specified particular solvents to prevent sulfuric
In the prior art there are at least three known meth- acid 'from decomposing methylnitramine. .
ods for the preparation of 2,4-dinitro-2,4-diazopentane It is another object of the invention to increase the
or dimethylmethylenedinitramine hereinafter known as ~ Yi¢ld of DMMD by the utilization of certain specific
DMMD. solvents in a reaction.
In the first of these methods two moles of methylni- '° DESCRIPTION OF THE PREFERRED
tramine are reacted with formaldehyde in the presence EMBODIMENT
of a 90% sulfuric acid catalyst. This method according .
to Goodman, disclosed in the Journal American Chemi- 1. DMMD Preparations
cal Society Vol. 75, page 3019 (1953) yields 39% A. Standard Preparation—Nearly all the 100 g of
DMMD. Goodman obtained the same yields when 82 5 pMMD produced thus far has been made by reacting
and 90% sulfuric acid was used. The yield dropped to methylnitramine with paraformaldehvde in sulfuric
13% when 74% sulfuric acid was used. acid. Modifications to the procedure given in the litera-
In a second known method one mole of 2-nitro-2-aza- ture have resulted in an increase in the vield from 40%
1-propanol, hereinafter known as NAP, is reacted with __ to 70% with improved purity of the product as evi-
one mole of methylnitramine using toluene as an azeo- 20 denced by an increase in melting point from 48°~50° to
trope to remove water. In this reaction DMMD is re-  54°-55° C. Details of these modification in the synthesis
covered in a yield of 43%. of DMMD are shown in Table 1. The general proce-
In the third known reaction well known in the prior  dures are given below.
art the ammonium salt of methylnitramine is reacted General Procedure—To a solution of 2.5 g of para-
with chlorodimethylamine nitrate using dimethylform- P formaldehyde in 160 ml of sulfuric acid, cooled to —6°
amide as a solvent and catalytic agent to vield DMMD C., is added with vigorous stirring 9.0 g of methylnitra-
and ammonium chloride. The vield of DMMD in this mine. A small amount of methylene chloride is either
reaction is limited to 27% and is disclosed in Chemical added to the acid layer or used to dissolve the methyini-
Abstracts Vol. 65, entries 10483d and 10484c. tramine. After the mixture is stirred for a specified time,
In short the low yields known in the prior art have 30 itis poured onto a large quanity of ice. Additional meth-
prevented this DMMD from becoming a2 commercial  ylene chloride is then added and the two layers sepa-
explosive or energetic compound because of great cost  rated. The acid layer is extracted two times with 50 ml
associated with low yield. portions of methylene chloride. Then the combined
extracts are washed twice with 50 ml portions of water.
SUMMARY OF THE INVENTION 35 Removal of the solvent in a rotating evaporator Jeaves
The inventors in this case have invented a process for DMMD.
reacting two moles of methylnitramline with formalde- 2. Preparation of 2-nitro-2-aza-1-propanol was ac-
hyde or equivalent substance in a suitable halogenated complished according to the procedure set forth by
solvent wherein the solvent works in the presence of __ Ganeev, et al. in Zhurnal Org. Klim, Vol. 7, p. 623-624
sulfuric acid to prevent the further decomposition the 40 (1971) (English translation).
DMMD. The use of the particular halogenated organic Equal molecular quantities of NAP and methylnitra-
solvents according to the processes of this invention  mine are used in procedure 2 and all the other condi-
also prevents the further decomposition of the starting  tions are the same as procedure 1.
material methyinitramine and the intermediate NAP.
Accordingly, it is one object of this invention to pro-
vide a novel method of reacting methylnitramine with
NAP under such reaction conditions including haloge-
nated solvents that will result in 2 much higher vield of
TABLE 1
Preparation of Dimethvimethvienedinitramine (DMMD)
Para-
form-
9.00 g of alde-  H;S0O;2 H180: Reaction
Methylnitramine hyde  Volume Acid Period Yield Melting Point
(CHaNHNO») (®) (ml) Strength Method of Addition (min.} (%)  (grams) [(on]
Crystals - 2.5 160 9% CH;3;NHNO; crystals to 10 62.5* 6.07° 48.0-51.0"
(no solvent) acid/CHaCl; solution 55.4 538 §35.552
Crystals 2.5 160 0% CHaNHNO; crystals to 20 66.2 6.4 54.3-55.2
(no solvent) acid/CH;C); solution — — 55.0-55.3**
Crystals 2.8 160 90% CH3iNHNO: crystals to 30 65.2 6.33 47.0-49.0
(no solvent) acid/CHaCls solution
Dissolved in 20 ml 25 160 909 CH3;NHNO;/CHaCL; mixture 20 62.3 6.05 48.2-50.5
of CH;Cly to acid solution . .
Dissolved in 10 mi 2.5 160 90% CH3;NHNO3/CH;Cl; mixture 20 9.7 677 $42-54.8
of CH)Ciz 10 acid solution
Dissolved in 10 mi 2.5 160 Q5989 CH:iNHNO:/CH:Cl; mixwure 20 63.1% ERRid S1.8.52 3
of CH,Cl; (concentrated) to acid solunon 56.5 549 84 8-588

*No water wash
**Recrystallized from CHyCiy/Hexane
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Preparation of Dimethylmethylene Dinitramine
(DMMD)

The class of solvents that are preferred in the pre-
ferred embodiment of this invention are the halogenated
solvents such as methylene chloride, chloroform, ethyl-
ene chloride. Other well known aromatic solvents such
as toluene and xylene are not as preferred as haloge-
nated but will operate to perform the basic function of
the solvent to some appreciable degree.

In the secondary aspect of the invention 2-nitro 2-
azal-propanol is used as a starting material or in the
alternative may be formed in the situ by adding two
mole of methylnitramine to one mole of 37% formaide-
hyde.

In the basic reaction formaldehyde is reacted with
methylnitramine in the presence of sulfuric acid and a
halogenated solvent. This reaction in the preferred em-
bodiment is conducted in the temperature range of
—20° up to but not above 0° in order to obtain a high
yield usually 70% or greater.

In the alternative process disclosed, half of the me-
thylnitramine is reacted with an equi-molar amount of
formaldehvde to form NAP which is reacted with the
remaining methylnitramine and sulfuric acid in the pres-
ence of a halogenated or aromatic solvent.

Again in order to obtain the best yield and the best
results the reaction is best conducted at a temperature
- from about —20° up to 0°,

In the secondary reaction methylnitramine reacts
with formaldehyde to produce 2-nitro-2-aza-1-
propanol. This reaction serves to protect the end prod-
uct DMMD as well as methylnitramine from the ad-
verse reaction or conditions caused by sulfuric acid
catalyst. Since only one half of the methylnitramine is
present when nitroazapropanol is used it is naturally and
mandatorially protected from the adverse reaction of
sulfuric acid. In addition there is less decomposition
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because less methylnitramine is in such case exposed to
the sulfuric acid.

It has been surpisingly found that time is an important
factor in that the basic reaction of methylnitramine
(which is in the preferred embodiment dissolved in a
liquid halogenated solvent) must be exposed to the sol-
vent and sulfuric acid for a period of at least 20 minutes
in order to obtain a high yield. The preferred time of
reaction will vary between 20 and 40 minutes yielding a
product of DMMD usually in such reaction conditions
of 70% or more.

What is claimed is:

1. The improved method for the production of dime-
thylmethylenedinitramine comprising the steps of dis-
solving methylnitramine in a suitable halogenated or-
ganic solvent selected from the group consisting of
methylene chloride, chloroform and ethylene chioride
and reacting the dimethylmethylenedinitramine with
formaldehyde in the presence of a strong sulfuric acid
catalyst for a period of at least 20 minutes at a tempera-
ture ranging from 0° C. to —20° C,, to yield a final
product having a yield rate of 70% or greater dimethyl-
methylenedinitramine.

2. The method of claim 1 wherein the methylnitra-
mine is dissolved in a halogenated organic solvent prior
to the reaction with paraformaldehyde.

3. The method of claim 1 wherein the sulfuric acid is
mixed with a halogenated organic solvent prior to its
introduction to reaction chamber.

4. The method of claim 1 wherein the reaction period
varies between 20 and 40 minutes and the vield of
DMMD is equal to or in excess of 70%.

5. The method of claim 1 wherein methyl nitramine is
reacted with formaldehyde to yield 2-nitro--
-2-aza-1-propanol which is subsequently reacted with
methylnitramine in a halogenated organic solvent in the

presence of concentrated sulfuric acid.
* * * ] »



